The sensitivity nuclei thus formed are of metallic silver, in amounts similar to the silver sulphide nuclei of normal emulsions. The rate of change of sensitivity increases with increasing alkalinity and decreases with increasing bromide-ion concentration.
Sulphite may be added to the emulsion before washing, sensitizing only on digestion after washing. There was no indication of panchromatic sensitization (Capstaff effect). suggested that the grains of an emulsion may not be pure silver bromide (or bromide-iodide). Further evidence was supplied by Ltippo-Cramer's discovery * (1) , later extended by Clark, (2) , (3), (4) , and others, that the sensitivity of ripened emulsions was greatly reduced by treatment with oxidizing agents, such as chromic acid, which do not attack silver bromide. Statistical studies of the sensitivity of individual grains and of the distribution of the development 1 Numbers in parentheses here and throughout the text refer to the list of references at the end of the paper.
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[Vol. It centers on them (5) indicated that it is highly probable that the unexposed grains of an emulsion contain nuclei which are different from the rest of the grain, and a most important factor in sensitivity. Finally, Sheppard and his coworkers (6) , (7) Clark (8) attempted to distinguish between silver and silver sulphide by means of oxidizing agents of varying potential, without conclusive results. Weigert and Luhr (9) believed that they had proved by treatment with persulphate that the "Ursilber" (silver not combined with halogen) could not be silver sulphide, but this has since been found (10) , (11) This turns out to be fresh proof of the fact that has become increasingly evident (14) lately, that the quantity of nonhalide silver in an emulsion is much less important than what we may call its quality for want of more definite knowledge. Sheppard (6) , (15) has observed that all the sulphur, selenium, and tellurium sensitizing compounds specified by him form complexes with silver halides, and that no sensitization is produced by equivalent amounts of inorganic sulphides.
Sodium sulphite is closely analogous. Difficultly soluble silver salts may be dissolved in sulphite solutions by formation of a complex ion, probably Ag(S0 3 ) 2~, similar to that formed by thiosulphate or thiocarbamide. The mechanism of reduction in one case and sulphide formation in the other is probably the same. This will be discussed in a separate paper on the kinetics of these reactions.
One hypothesis which cannot be excluded on the present evidence is that the presence of both silver and silver sulphide is essential to sensitization. Sheppard and Punnett (16) The earliest references (13) are to the combined use of sulphite and ammonia, which caused so much reduction that a mirror was deposited (28) and with the metol-hydroquinone formula tentatively recommended by Davis and Neeland (29) . As far as could be determined, the results are parallel with any of these developers; there is o < __-»-*-" -~°""°'
LOG. E Characteristic curves for 6-minute development of emulsion J+-178 after digestion in vacuum with sodium sulphite for ji, 1, l x /%, 2> 2%, and S hours. C-2 emulsion formula made with gelatin 2, digested with 1.7 As the ratio remained approximately constant for a change in total sensitivity of 8 to 1, the evidence is that the formation of silver nuclei by sulphite sensitization is quite analogous to the action of allyl thiocarbamide in its effect on sensitization by dyes (6) Sheppard (33) reported that the sensitivity passed through a maximum with increasing concentration of allyl thiocarbamide, the decrease in speed being much more than would be expected simply from the increase in fog. As the conditions of his experiments were not described, we present in figure 3 the results of a similar series under the same conditions as the experiments with sulphite shown in figure 4 (C-l emulsion formula, gelatin 1, sensitizer added after washing) for comparison with the latter. The curves of figure  3 show a progressive increase in rate of after-ripening from the control to the batch with the largest sensitizer concentration. The maxi- Since bromide ions are also a product of the ripening with sulphite, similar relations may be expected to hold. Data obtained with C-2 emulsions are presented in figure 9 , those from C-l emulsions in figure 10 .
The reaction rate is more sensitive to bromide-ion concentration than to hydrogen-ion concentration, but the factor is less than 2 as far as it can be estimated from the time required to reach a given sensitivity. Neither approaches the effect of the concentration of sulphite; the time for a given effect was not more than doubled when the bromide-ion concentration was multiplied by 10. The effect of bromide-ion concentration on the sulphite sensitization is at least as large as on the corresponding process with allyl thiocarbamide, and is much greater than when sodium thiosulphate or active gelatin is used (27 better practice to digest the emulsion after thorough washing ([Br -] around 2 X 10" 5 ) and add the preservative before coating. There was no indication of reduction of the silver halide by the sulphite before washing in any case; portions of the emulsion coated without digestion were invariably of low sensitivity, practically indistinguishable from controls. In the case of emulsions 4-189 and 4-190 , the excess of bromide over silver had been reduced so that the bromide-ion concentration was only 5.6 
